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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase
I Investigations. Coples of these guldelines may be obtained
from the Office of Chief of Engineers, Washington, D.C. 20314.
The purpose of a Phase I investigation is to identify expedi-
tiously those dams which may pose hazards to human life or pro-
perty. The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, sub-
surface investigations, testing, and detailed computational eva-
luations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the nor-
mal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the nor-
mal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through frequent inspections can unsafe conditions be
detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the
established Guidelines, the gpillway design flood is based on
the estimated "Probable Maximum Flood” for the region (greatest
reasonably possible storm runoff), or fractions thereof. The
spillway design flood provides a measure of relative spillway
capacity and serves as an aid in detemining the need for more
detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage
potential,
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PHASE I REPORT
NATIONAL DAM INSPECTION REPORT

NAME OF DAM Brown Creek Dam

STATE LOCATED Pennsylvania

COUNTY LOCATED Luzerne

STREAM Brown Creek

DATE OF INSPECTION December 11, 1979
}J ASSESSMENT

The assessment of Brown Creek Dam is based upon visual obser-
vations made at the time of inspection, review of available
records and data, hydraulic and hydrologic computations and past
operational performance.

The Brown Creek Dam appears to be in fair condition. The erosion
on the crest and downstream embankment in the area of the prin-
cipal spillway and along the wingwall of the emergeacy spillway
crest should be repaired. Because the reservoir was dry (as is
the normal condition) no determination as to potential wet zones
or seepage areas could be made. Maintenance of the dam and
operating facilities is considered fair.

The Brown Creek Dam i{s a high hazard-small size dam. The recom-
mended spillway design flood (SDF) for this dam is the 1/2 PMF to
PMF. Based on the potential for downstream loss of life, the
spillway design flood has been selected as the PMF., The spillway
and reservoir are capable of controlling approximately 80% of the
PMF without overtopping the embankment (low spot). Based on cri-
teria established by the Corps of Engineers, the spillway is
termed inadequate.

The following recommendations and remedial measures should be
instituted immediately.

1. Borough officials should be notified as to the possible
incorrect operation of the pressure conduit by borough employees
during high river stages and the potential hazards associated
with such incorrect operation.

2. A more detailed hydraulic and hydrological study should
be performed on the 10 foot diameter pressure conduit to better
assertain the discharge capability of the conduit assuming both
high and low river stages. This study should determine the per-
cent of PMF capability of the dam and principal spillway before
emergency spillway flow.

The study should deteruine adverse affects of spillway flows
on the daa.
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3. The spoil pile blocking the exit channel for the
emergency spillway should be cleared and future blockage of the
emergency spillway should be discouraged.

4, The erosion on the downstream face of the embankment
and crest near the principal spillway structure as well the oro-
sion noted on the cmbankment and downstream slope near the
wingwall of the emergency spillway should be repaired and
measures taken to reduce future erosfon i{n these areas.

5. Riprap on the upstream slope is near non-existent and
should be repaired if {t was included in the original design.

6. The cmergency spillway winpgwall should be extended
beyond the toe of the dam.

7. A cover should be placed on top of the low flow inlwet
structure,

8. Repgular satety faspect ions should be conducted 0
accordance with provisions stipulated by the Commonwealth of
Pennsylvania regarding the fnspections of dams.

9. A warning system should be developed to warn downstream
residents of large spillway discharges or imminent failure of the
dam. Llarge spillway discharges could possibly result in the
loss of life and heavy property damage and should be treated
acgordlngly Ln tho warning and evacuation plan,
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PHASE 1
NATIONAL DAM INSPECTION PROGRAM
BROWN CREEK DAM
NDI. I.D. NO. PA 573
DER I.D. NO. 40-208

SECTION 1
PROJECT INFORMATION

1.1 General.

a. Authority. The National Dam Inspection Act, Public Law
92-367, authorized the Secretary of the Army, through the Corps
of Engineers, to initiate a program of inspection of dams

throughout the United States.

b. Purpose. The purpose of the inspection is to determine
if the dam constitutes a hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Brown Creek Dam is an earthfill
dam, 920 feet long and 20 feet high. The crest width of the dam
is 8 feet. Both the upstream slope and downstream slopes are
2H:1V. The embankment is L shaped and the upstream slope 1s
protected with riprap to 8 feet below the embankment crest.

The principal spillway 1is located at the elbow of the
embankment and consists of an ogee shaped concrete weir with a
crest length of 53 feet. The spillway exit channel is formed by
a 10 foot diameter concrete conduit which eventually discharges
into the Susquehanna River. The length of the conduit is
approximately 1,900 feet. The emergency spillway is located at
the left abutment and consists of a concrete weir with a crest
length of 102 feet.

In 1966, modifications were made at the intake structure of
the debris dam. The modifications consisted of construction of
a slotted reinforced concrete box structure located on the
upstream side of the existing concrete splllway section leading
to the pressure conduit. A 24" diameter steel pipe extends from
the intake box through the existing ogee spillway. The pipe is
13 feet in length and is set with cement grout, the pipe will
discharge low flows into the pressure conduit.

b. Location. The dam is located on Brown Creek, North of
the intersection of Edward and Willow Streets, Plymouth Borough,
Luzerne County, Pennsylvania. Brown Creek Dam can be located on
the Wilkes-Barre West, U.S.G.S. 7.5 minute quadrangle.

ce Size Classification. Brown Creek Debris Dam is a small
size dam (20 feet high, 28 acre-feet).

1




d. Hazard Classification. Brown Creek Debris Dam is a
high hazard dam. Downstream conditions indicate that loss of
more than a few lives 1s probable should the structure fail.

The Borough of Plymouth is located immediately downstream of the
debris dam. Approximately 100 homes (500 people) are located
downstream of Brown Creek Dam,

e. Ownership. Brown Creek Debris Dam is owned by the
Borough of Plymouth. Correspondence should be addressed to:

Mayor Frank Burms
Borough of Plymouth
Borough Building
Plymouth, PA 18651
(717) 779-9538

f. Purpose of Dam. Brown Creek Debris Dam was constructed
on Brown Creek for the purpose of collecting debris during
periods of heavy rainfall., .

g+ Design and Construction History. Brown Creek Debris
Dam was designed by Bourquard, Geil and Mathews, Cousulting
Hydrologic Engineers, 1822 North Second Street, Harrisburg, PA.
The dam was built around 1958 for the Department of Forest and
Waters Division of Flood Control and turned over to the Borough
of Plymouth. Very little information is available on the
construction history of the dam. Original design drawings which
include the 1966 modification to the principal spillway (low
flow inlet) were reviewed for the purpose of this report.

h. Normal Operating Procedures. The dam is currently used
for the purpose of debris collection on Brown Creek, no regu-
larly scheduled operations are conducted at the dam. Debris
which collects in the reservoir is cleared on an as-needed
basis. Normally, no water is impounded in the reservoir.

1.3 Pertinent Data.

a. Drainage Area. 2.64 square miles

b. Discharge at Dam Site (cfs).

Maximum known flood at dam site Unknown
Total design discharge 5000
Design discharge - outlet works 2100
Design discharge - emergency spillway 2900
Combined discharge capacity at top of dam 3750
Principal spillway capacity at top of dam 2285
Emergency spillway capacity at top

of dam 1465
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c. Elevation (U.S.G.S. Datum) (feet). - Field survey based
on principal spillway crest elevation 560.0 feet from original

design drawings. -
3 Top of dam - low spot 566.1 !
Top of dam - design height 568.0 4
: Maximum pool - design surcharge 567.3 ;
Full flood control pool 566.1 §
Normal pool None (empty) i
Principal spillway crest 560.0
Emergency spillway crest 563.7 r
Low inflow invert 552.7 H
Exit invert at river 517.4 ’
Streambed at centerline of dam 550 4
Maximum tailwater None [
Toe of dam 546.0 {

d. Reservoir (feet).

Length of maximum pool 450
Length of normal pool 0

e. Storage (acre-feet).

- Normal pool 0
Top of dam 28
f. Reservoir Surface (acres).
Top of dam 3.5
i Principal spillway crest 3.0
; Emergency spillway crest 3.2
g. Dam.
i
Type Earth embankment
Length 920 feet
Embankment height 20 feet
Structural Height 30 feet
Top width 8 feet ¥
Side slopes - upstream 2H: 1V }
= downstream 2H: 1V ;
Zoning None -
Impervious core None :
Cutoff None
Grout curtain None l

}
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h. Reservoir Drain (Principal spillway).

Type 10' diameter concrete conduit

with concrete ogee weir
Length Approximately 1900 feet ﬁ
Closure Stop logs at discharge point b
Access At discharge or spillway P
Regulating facilities None 5

i. Emergency spillway.

A S

Type (emergency spillway) Concrete welir ]
Length (concrete weir) 102 feet 3
Length at elevation 563.7 118 feet :
Crest elevation 563.7 4
Upstream channel Lake

Downstream channel Legislative route

through Plymouth Borough
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SECTION 2
ENGINEERING DATA

2.1 Design. The owner did not provide any design data. The
Commonwealth of Pennsylvania, Department of Environmental
Resources supplied some back-up data pertaining to general sta-
tistics of the dam, several drawings were available to include
the 1966 modification drawings relative to the low flow inlet
drawings and details. Photographs, permits and correspondence
were also supplied by PennDER. All information contained in the
PennDER files were reviewed to complete this report.

2.2 Construction. No information exists on construction of the
dam.

2.3 Operation. No operating records are maintained.
2.4 Evaluation.

a. Availability. Engineering data were provided by
PennDER, Bureau of Dams and Waterways Management and through
interviews with the owner. A representative of the Borough of
Plymouth was interviewed to obtain data of operation and main-
tenance of the dam. An employee of the Borough, Mr. Bob Ricko,
accompanied the inspection team.

b. Adequacy. Detailed analyses cannot be made because of
a lack of detailed construction information. This Phase I
Report is based upon available data, visual observation, and a
hydrologic and hydraulic analysis. Sufficient information is
available to complete the Phase I Report.
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The onsite inspection of Brown Creek Debris
Dam was conducted by personnel of L. Robert Kimball and
Associates on December 19, 1979, The inspection consisted of:

1. Visual inspection of the retaining structure,
abutments and toe.

2, Examination of the spillway facilities, exposed
portion of any outlet works and other appurtenant
works.,

3, Observations affecting the runoff potential of
the drainage basin.

4, Evaluation of the downstream area hazard potential.

b. Dam. The dam appears to be in fair condition. From a
brief survey conducted during the inspection, it was noted that
a low spot exists near the principal spillway structure adjacent
to a wingwall on the embankment crest. In general, the crest of
the dam rises from the right abutment. Both the upstream and
downstream slopes were measured to be 2H:1V. The upstream slope
is protected with riprap to a distance approximately 8 feet from
the embankment crest. It was observed during the inspection
that the riprap on the upstream slope is very minimal. The
upstream and downstream slope as well as the embankment crest
are covered with grass.

Some erosion was noted near the elbow of the embankment
sections on the downstream slope of the dam and near the
wingwall of the emergency spillway at the left abutment.

The earthen embankment is L shaped with the principal
spillway located at the elbow of the embankment. The crest
width was measured to be 10 feet. At the time of inspection the
reservoir was dry and remains in that condition until such a
time as heavy rainfall causes runoff to be collected in the
debris dam and eventually discharged through the low flow inlet
of the principal spillway structure. Because of the dry reser-
voir no seepage or wet zones were noted.

The debris dam is located on the edge of the Borough of
Plymouth. The immediate downstream exposure of the dam is the
Borough of Plymouth, several trailers are located at the
downstream toe of the left embankment arm and in the emergency
spillway discharge channel.

c. Appurtenant Structures. The principal spillway is
located at the elbow of the embankment and consists of a
concrete ogee shaped weir. The weir appeared to be in good

6
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condition. The wingwalls constructed at either side of the
concrete weir were also observed to be in good condition. A

4 x 4 foot low flow box inlet is located on the upstream face of
the ogee crest and discharges flow through a 24" diameter steel
pipe, 13 feet in length. The 24" diameter pipe passes through
the ogee section and discharges into a 10 foot diameter concrete
conduit as does discharge over the ogee spillway. The 10 foot
diameter concrete conduit runs under the Borough of Plymouth for
a distance of approximately 1900 feet and eventually discharges
at the Susquehanna River. It was reported by Mr. Bob Ricko (a
borough employee who attended the inspection) that during
periods of high stages in the river, water from the river begins
to back up into the 10 foot diameter concrete conduit. It was
also reported by Mr. Ricko that the outlet structure for the 10
foot diameter concrete conduit 1is supplied with steel beam stop
logs for the purpose of preventing the Susquehanna River from
backing up into the conduit.

The conduit is designed to discharge flow into the river

and if in fact the outlet is blocked as a standard operational ¥
procedure during high river stages the conduit will not serve '
its design function. @

d. Reservoir Area. The watershed is covered with almost
equal areas of woodlands and strip mines. A high mine refuse
plle is located at the headwaters of the reservoir but did not
appear to be susceptible to landslides which would affect the
storage volume of the reservoir or overtopping of the dam by
displacing water, during periods of reservoir storage.

e. Downstream Channel. There is no defined natural
downstream channel below the Brown Creek Debris Dam. Discharge
through the principal spillway is carried through a 10 foot
diameter concrete conduit. Discharge through the emergency
spillway would flow along a legislative route through the
Borough of Plymounth and parallel to the left arm of the
embankment.

3.2 Evaluation. In general, the embankment and appurtenant
structures appear to be in fair condition. The capability of
the 10 foot diameter concrete conduit to discharge flows through
the principal spillway during periods of high river stages is
questionable because borough employee's set the steel stop logs
into a position which blocks the conduit thus rendering it use~
less to serve its design function. The borough should be
questioned as to the validity of this procedure and notified as
to the negative effect it produces relative to safe operation of
the dam during periods of heavy rainfall.




SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures. The reservoir is maintained in a drained
condition. Water is stored in the reservoir during periods of
high inflow, eventually discharging through the low flow inlet
at the principal spillway structure. It was reported by Mr. Bob
Ricko (a borough employee who attended the inspection) that
during periods of high stages in the river, water from the river
begins to back up into the 10 foot diameter concrete conduit and
that the stop logs are set in position to prevent the river
water from entering the conduit.

4,2 Maintenance of the Dam. No planned maintenance schedule
exists. Maintenance of the dam is performed by the Borough of
Plymouth on an as-needed basis. Maintenance of the dam is con-
sidered fair.

4.3 Maintenance of Operating Facilities. Maintenance of the
spillway and outlet conduit is considered fair. Debris is
cleared from the reservoir and principal spillway on an as-
needed basis by Borough employees.

4.4 Varning System in Effect. There is no warning system in
effect to warn downstream residents of large spillway discharges
or imminent failure of the dam.

4.5 Evaluation. Maintenance of the dam and operating facili-
ties is considered fair. There is no system in effect to warn
downgtream residents of large spillway discharges or imminent
fatlure of the dam. Borough officials should be notified as to
possible hazards associated with incorrect operation of the 10
foot diameter pressure conduit outlet structure.




SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. No calculations or design data pertaining
to hydrology or hydraulics were available.

b. Experience Data. No rainfall, runoff or reservoir
level data were available. The spillway reportedly has func-
tioned adequately in the past.

c. Visual Observations. The principal and emergency
spillway appeared to be in good condition with the exception of
the spoil pile which partially blocks the discharge channel of
the emergency spillway near the left abutment.

A low spot was noted on the embankment near the principal
spillway structure and adjacent to a wingwall on the embankment
crest.

d. Overtopping Potential. Overtopping potential was
investigated through the development of the probable maximum
flood (PMF) for the watershed and the subsequent routing of the
PMF and fractions of the PMF through the reservoir and spillway.

The Corps of Engineers, Baltimore District, has directed
that the HEC-1 Dam Safety Version systemized computer program be
utilized. The program was prepared by the Hydrologic
Engineering Center (HEC), U.S., Army Corps of Engineers, Davis,
California, July, 1978, The major methodologies or key input
data for this program are discussed briefly in Appendix D.

5.2 Evaluation Assumptions. To enable us to complete the
hydraulic and hydrologic analysis for this structure, {t was
necessary to make the following assumptions.

1. Discharge through the principal spillway was considered
in this analysis. Because of questionable operating procedures
(see Section 4.1) {t should be noted that this analysis is valid
only {f the 10’ diameter pressure conduit is allowed to serve
its design function.

2. Pool elevation in the reservoir prior to the storm is
at the principal spillway crest elevation 560.0.

3. The top of dam was considered the low spot elevation
566.1. Variation of the embankment crest elevations were
investigated through the $L, $V program option.

4, The spoil pile of ashes in the spillway channel was not
considered because of the erosive nature of the material.
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5.3 Summary of Overtopping Analysis. Complete summary sheets
for the computer output are presented in Appendix D.

Peak inflow (PMF) 4732 cfs
Combined spillway capacity 3750 cfs

a. Spillway Adequacy Rating. The Spillway Design Flood
(SDF) is based on the hazard and size classification of the dam.
The recommended spillway design flood (SDF) for this dam is the

P

TR iR

1/2 PMF to PMF. Based on the potential for downstream loss of
life and property damage, the SDF has been selected as the PMF.
Based on the following definition provided by the Corps of :
Engineers, the spillway is rated as inadequate as a result of ?

our hydrologic analysis.

Inadequate - All high hazard dams which do not pass the N
SDF (PMF).

The spillway and reservoir are capable of controlling
approximately 802 of the PMF without overtopping the embankment
(low spot).

FR T a—

5.4 Summary of Dam Breach Analysis. As the subject dam can
satisfactorily pass SOZ of the PMF (based on our analyses) it
was not necessary to perform the dam breach analysis and
downstream routing of the flood wave.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. No visible signs of potential
instability were observed during the inspection. The reservoir
was in the drained condition as is its normal case except during
periods of heavy rainfall. The embankment slopes are grass
covered. There is riprap protection on the upstream face of the
embankment beginning approximately 8 feet below the embankment
crest. Riprap on the upstream slope was minimal. Due to the
fact that the reservoir was dry, identifying potential seepage
areas was not possible.

b. Design and Congtruction Data. No stability analyses
are on record for this dam. Design drawings were available for
review by the inspection team. No construction data is available.

c. Operating Records. No operating records are maintained.

d. Post Construction Changes. In 1966 the principal
spillway was modified to include a low flow inlet.

e. Seismic Stability. Based on conditions observed during
the inspection the dam appears to be stable. The dam is located
in Seismic Zone 1. No seismic stability analyses has been
performed. Normally, it can be considered that {f a dam in this
zone is stable under static loading conditions, it can be
assumed safe for any expected earthquake loading.

11
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SECTION 7
ASSESSMENT AND RECOMMENDAT IONS/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The dam appears to be in fair condition.
The reservoir was in a drained condition as is the normal case,
except during periods of heavy rainfall when the reservoir ser-
ves the purpose to collect debris. Some erosion was noted on
the downstream slope near the principal spillway structure as
well as on the crest and downstream slope adjacent to a wingwall
of the emergency spillway near the left abutment (see Appendix
A-13).

E G ah e

STV SR -

The visual observations, review of available information,
hydrologic and hydraulic calculations indicate that the Brown
Creek Debris Dam's spillway 1s inadequate. The spillway is
capable of controlling approximately 802 of the PMF without
overtopping the embankment (low spot). If a PMF event were to
occur, some homes located in the emergency spillway discharge
channel would be flooded.

fieraes

IR ==

b. Adeqacy of Information. Detailed analyses cannot be
made of the embankment because of the lack of any comstruction
data. Design drawings were available and were reviewed for the
purpose of this report. Based on conditions observed during the
inspection the embankment appeared to be stable. This Phase I
Report is based on visual observations, review of avaliable data,
hydrologic and hydraulic calculations, and past operations and
performance.

r
.
3

¢. Urgency. The recommendations suggested below should be
implemented immediately.

d. Necessity for Further Investigation. 1In order to
accoamplish some of the recommendations/remedial measures
outlined below, further investigations will be required.

7.2 Recommendations/Remedial Measures.

1. Borough officials should be notified as to the possible
incorrect operation of the pressure conduit by borough employees
during high river stages and the potential hazards associated
with such incorrect operation.

2. A wmore detailed hydraulic and hydrological study should :
be performed on the 10 foot diameter pressure conduit to better
assertain the discharge capability of the conduit assuming both
high and low river stages. This study should determine the per-
cent of PMF capability of the dam and principal spillway before
emergency spillway flow.

12




The study should determine adverse affects of spillway flows
on the dam.

3. The spoil pile blocking the exit channel for the
emergency spillway should be cleared and future blockage of the
emergency spillway should be discouraged.

4, The erosion on the downstream face of the embankment
and crest near the principal spillway structure as well the ero-
sion noted on the embankment and downstream slope near the
wingwall of the emergency spillway should be repaired and
measures taken to reduce future erosion in these areas.

5. Riprap on the upstream slope is near non-existent and
should be repaired if it was included in the original design.

6. The emergenc; spillway wingwall should be extended
beyond the toe of the dam.

7. A cover should be placed on top of the low flow inlet
structure.

8. Regular safety inspections should be conducted in
accordance with provisions stipulated by the Commonwealth of
Pennsylvania regarding the inspections of dams.

9. A warning system should be developed to warn downstream
residents of large spillway discharges or imminent failure of the
dam. Large spillway discharges could possibly result in the
loss of 1life and heavy property damage and should be treated
accordingly in the warning and evacuation plan.
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APPENDIX A
CHECKLIST, VISUAL INSPECTION, PHASE I
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APPENDIX B
CHECKLIST, ENGINEERING DATA, DESIGN, CONSTRUCTION, OPERATION,
PHASE 1
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PHOTOGRAPHS
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BROWN CREEK DEBRIS DAM

Photograph Descriptions

Sheet 1. Front
(1) Upper left
(2) Upper right
(3) Lower left
(4) Lower right

Sheet 1. Back

(5) Upper left
(6) Lower left

(7) Lower right

Upstream slope of dam.

Overflow spillway and low level intake.
Downstream slope and exposure of left
embankment .

Upstream slope and right abutment.

Spillway blockage and upstream slope of dam.
Left abutment and spillway. Note blockage of
spillway.

Discharge end of overflow spillway conduit at
Susquehanna River.
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodology. The dam overtopping and breach analyses were
accomplished using the systemized computer program HEC-1 (Dam
Safety Investigation), September, 1978, prepared by the
Hydrologic Engineering Center, U.S. Army Corps of Engineers,
Davis, California. A brief description of the methodology used
in the analysis is presented below.

1. Precipitation. The Probable Maximum Precipitation
(PMP) is derived and determined from regional charts prepared
from past rainfall records including "Hydrometeorological
Report No. 40" prepared by the U.S. Weather Bureau.

The index rainfall is reduced from 102 to 202 depending on
watershed size by utilization of what is termed the HOP Brook
adjustment factor. Distribution of the total rainfall is made
by the computer program using distribution methods developed by
the Corps.

2. Inflow Hydrograph. The hydrologic analysis used in
development of the overtopping potential 1s based on applying a
hypothetical storm to a unit hydrograph to obtain the inflow
hydrograph for reservoir routing.

The unit hydrograph is develoned using the Snyder method. This
method requires calculation of several key parameters. The
following list gives these parameters their definition and how
they were obtalned for these analysis.

Parameter Definition Where Obtained
Ct Coefficient representing From Corps of
variations of watershed Engineers*
L Length of main stream From U.S.G.S.
channel miles 7.5 minute
topgraphic
Lca Length on main stream From U.S.G.S.
to centroid of watershed 7.5 minute
topographic
Cp Peaking coefficient From Corps of
Engineers*
A Watershed size From U.S.G.S.
7.5 minute
topographic

*Developed by the Corps of Engineers on a regional basis for
Pennsylvania.
D-1




3. Routing. Reservoir routing is accomplished by using
Modified Plus routing techniques where the flood hydrograph is
routed through reservoir storage. Hydraulic capacities of the
outlet works, spillways and the crest of the dam are used as
outlet controls in the routing.

The hydraulic capacity of the outlet works can either be calcu-
lated and input or sufficient dimensions input and the program
will calculate an elevation discharge relationship.

Storage in the pool area is defined by an area - elevation rela-
tionship from which the computer calculates storage. Surface
areas are either planimetered from available mapping or U.S.G.S.
7.5 minute series topographic maps or taken from reasonably
accurate design data.

4, Dam Overtopping. Using given percentages of the PMF
the computer program will calculate the percentage of the PMF
which can be controlled by the reservoir and spillway without
the dam overtopping.

5. Dam Breach and Downstream Routing. The computer
program is equipped to determine the increase in downstream
flooding due to failure of the dam caused by overtopping. This
is accomplished by routing both the pre-failure peak flow and
the peak flow through the breach (calculated by the computer
with given input assumptions) at a given point in time and
determining the water depth in the downstream channel. Channel
cross—sections taken from U.S.G.S. 7.5 minute topographic maps
were used in the downstream flood wave routing. Pre and post
failure water depths are calculated at locations where cross-
sections are input.

-
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HYDROLOGY AND HYDRAULICS ANALYSIS
DATA BASE
NAME OF DAM: Brown Creek Debris Dam

PROBABLE MAXIMUM PRECIPITATION (PMP) = 22,2 (0.98) = 21.76 inches

STATION 1 2 3
Station Description Brown Creek Debris Dam

Drainage Area
(square miles) 2.64

Cumulative Drainage Area
(square miles) 2,64

Adjustment of PMF for
Drginage Area (%)(1)

hours 117

12 hours 127
24 hours 136
48 hours 142

72 hours 145
Snyder Hydrograph
Parane%sgs 12
Zon

Cp t3) 0.30
ce 2 (4 9:%3
L (miles) .
Lca (miles) 26)0 1.70
tp = Ct(LxLca) 0.3 hrs. 1.51
Spillway Data

Crest Length (ft) 118.5"
Freeboard (ft) 2.40°
Discharge Coefficient C'=0,95
Exponent N/A

(l)Hydroneteorololical Report 40 (Figure 1), U.S. Army Corps of

Engineers, 1965.
(Z)Hydrological zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's coefficients (C

(3)Snyder's Coefficients.
)L-Leng:h of longest water course from outlet to basin divide.

LCl-Lcngth of water course from outlet to point opposite the
centroid of drainage area.

p and Cp),
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CHECK LIST
HYDROLOGIC AND HYDRAULIC 4
ENGINEERING DATA .

D.A.-2.64 mi?
DRAINAGE AREA CHARACTERISTICS: _ _areas, moderate to steep slopes) 'y

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 19 _ac—fr :
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 28 ac-—fr ,
ELEVATION MAXIMUM DESIGN POOL: Unknown !
I
ELEVATION TOP DAM: S66.1°"
SPILLWAY CREST: ‘l
a. Elevation Emergency spillway crest - 563,7' r
b. Type Trapezoidal with concrete weir
c. Width Bottom - 118,5'
d. Length Unknown 3
e. Location Spillover Left abutment ' 1

f. Number and Type of Gates _None

OUTLET WORKS: |

}
a. Type None i
b. Location ~—None- E
c. Entrance inverts —Noge ‘
d. Exit inverts Nope _
e. Emergency draindown facilities Nopne

HYDROMETEOROLOGICAL GAUGES:

a. Type Jlone.
b. Location Notre
c. Records Mona

MAXIMUM NON-DAMAGING DISCHARGE: __Unknown

|
W
i
f
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/] oAM name BROWN CREEK. DAM i
Q 1L.D. NUMBER
2 L. MOBERT KIMBALL & ASSOCIATES |
I CONBULTING ENGINEERS & ARCHITECTS SHEET NO. or !
== E0ENSBURG PENNSYLVANIA sv A pate L4249 -%0 :
—LOSS RATE AND RASE ALOW PARAMETERS 1
AS RECOMMENDED BY THE CORPS OF ENGINEERS,
BALTIMORE DISTRICT
SIRTL = | INCH
CNSTL = O,05 INJRR
STRTQ = LS crs/mit
QRN = 005 (59 OF PEAK FLOW)
RTIOR : 2.0
ELEVATION -~ STORNMGE CAPACITY RE(ATIONSHIPS
ERCM  USS T.5 MINUTE UADRANGLE | AND FIEW)D
INSPECTION DATA
ELEV. MREA (RO AVERAGE AREA (A OFLIAY D STORAGE (AGFTY & STore iz
5'5“1* O o)
IS @ Q.1
SO 3.03 9,1
S0 10 1T O
S80 8.7 [RAR
13.82 o TIwL-Y
ooV 19,47 3978
Uo7 0 IR
"Y{o] LY Q09
@O 5.8 | 91§

* ELEWATION OF "ZLERO' AREA EXTRAPOWATED FROM PHOTOGRAPHS

(SEE CHART NEXT PALE)
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/|

el

vos

NOILLVAZYI

p-6




il DA NAME _RROWN CREER TDAM
= 1.0. NUMBER
2 L. ROBERT KIMBALL & ASSOCIATES
CT CONSULTING ENGINEERS & ARCHITECTS SHEET NO. OF
EBENSBURG PENNSYLVANIA BY. AL DATE_4-L8 -~V
T ELmVYATION - ARsA
g | 2
p/.) S
d-
£
Q "—
Q<
3 2
3 o
2
5"
- J
~ W
W
10
ks
N
5 2
g < J
3
>~
10
$ < Al <
349 o
ad L
ﬂ S
nrs
Y % 0
gt: td
J
5 w
S
- 9
. . | Q
0 9 § > o
3 3 2 3 3
NOVWLYATZ
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N oam Name SROWN CREEK OAM

Q . 1.D. NUMBER
4 L. ROBERT KIMBALL & ASSOCIATES

T CONSULTING ENGINEERS & ARCHITECTS SHEET NO. OF
— EBENSBURG PENNSYLVANIA By SA- pate_4~8-80

OVERTOP PARAMETERS

TOP OF DAM ELEVATION (LOW SPoM - S6o.1
LENGTH OF DAM (EXCUWDING SPILWAY) - 920
COEFFIUENT OF DISCHARLE - 3.0

’

Ll 258" | 825" 1567 960" | 93 1107011342 lienegn
B VISl |50 S 1567 1567.5 [508 1§70 |&5eo |etev |

DISCHARGE RATING= CURVE
WEIR, FLOwW REGINS AT EL. §6T1.4
- Lw= 2’

1

- LW SPOT EL. ON DAM , ELSU)

X3 1..6 "
e CONC R TE——— S0l 20
e 18" ————=
LookINCG

EMERGENCY SPILWAY TYPICAL
( NOT TO SCALE )

TRAPEROIDAL FLOW FROM *
Q=8.03Chy2 (hp~hV) [ R+2 Uw,a-hy\]

he - ;ﬂgzbgi-B)‘fl%ilkrz*leka tQ)B’“\'/l
\v'

B80S 2:1S Lt 0.95

WER FUOW FROM .
QT CLuH"

ezl Loyl

( SEE CHART NEX] PAGE)
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| DAM NAME B ROWA Ceeek  Dam

=~ 1.D. NUMBER Pa-573
4 L. ROBERT KIMBALL & ASSOCIATES
[T CONSULTING ENGINEERS & ARCHITECTS SHEET NO. OF
—= EBENSBURG PENNSYLVANIA BY. O™ pate__ 5 -28-80

OveRTo P [Pap AaAMeTERS

/

ToP oF DOnM ELEvATioN (Low sPor)d = SGé.l
Lanersd oFf Dam (ExciuDING SPeLwAY) = 720.0’
Cos FRIC,ENT OF CisScHraRGE () = 3,0

ZLmuax, = /342

FY¥max. s sg80’

DiscHhp e Ertives CuvRVE

S6T4- |« , P ’_’f
Sbé.l'Cuanr)_ "?f'_ - |
bP.VAzu\e‘_g - —
-
/
563 7_|__CONCRETE wa@ | soin_ ~
—_ vso2’ __4_/‘,514 z;;a{o . /5

——— Br= /8.5 l___‘

EncRiencY SPuLwNY FPoFice
ook /G  LHPSTREAM
i No S eaLeE
(TenPezciDAL)
£zom (Q)r B.03 <’ A vz L//vf’- Ar) [5* 2 (hﬂ-zufﬂ

Iy
wweee (W) = 3 (2zlp+8B)-(nzt4pt+/c 28hp+98%)
70 &

L

WHERE, < ©. 9% (E/vrrzmvc.z L-oss Co&'ﬁﬁ'lC/El\/‘f}.
2 * Av@ER NG E S /pE SlLorPE .
B+ Bowem WiorH OF CHwNNEL .

We 2 )
(/-'-’/Zo/ﬂ (@)= cLnw®
EMERGENCY S.W. PEinvCc I PAL S. WL
WHERE: & = Z,| e =3¢ (owseg)
L = 23/' L =%3’
H* YAR wELE H * vYagiaRLEe

-
e

-
s s it e A W

S




— - e e o
A\ DAMNAME _ 2 2OoWWN (REEK TAmM
- 1.D. NUMBER Pa. 572
4 L. ROBERT KIMBALL & ASSOCIATES
T CONSULTING ENGINEERS & ARCHITECTS SHEET NO. OF

== EBENSBURG

PENNSYLVANIA

8Y 2™ pate

2-28-80

TRAPEZQIOAL FLow FoRMULA Y

FroM :

WareR AnD WASTEWATER

Ry

KAIE‘

Cr-14Y ¢ (1-/8)

Low Damsg
NATIioNAL Cesourccse CommiTT=E

By

Eq.

WASIHINGTON |
7Y £ (8)

GevEe & Owkoum

D.C.

1

r7328

/966

E e INEFE RN

PeINCIPAL. . W, EMERGENCY S.W. '
ELEV. We R FuLt TRARPE ZODAL] WeEIR Crec HnRl ¢
FLow e d— FrLow FLowW *Q
(Fe) | R Q h @ he X h e, .
(F)| (c$9) ()| Ceds) [ (rr)|  Cefs) (Ery | (ef s) L< 5s) }
560.0 o o o s
£60.5| .5 67 . To
26l.0f / /97 i /%
68| /5| 35/ : 250
s k2.0 2 B40 240 1
5¢2.5| 25| 754 750 |
563.0] 3 99/ 50 |
£¢3.7| 37| /358 o o /360
Bt 0 A4 /52 (s .3 s9 | /8%0
Se4.5) 45 /g2l /8.9 2192 .8 260 2090
565.0) § 2/23 /94 222+ | 13 573 270
5:5.5|/ 55 264 (/99 2249 |/.8 571 32z
S66.l | .1 | BBYS [20.8] 2283 | 2.4 /463 2750
506.5 20.9| 23065 |2.8; 2027 | 4330 |
€470 ' 24| 2333 |33, 268 ' 5020
S67.4 218 2354 (3.7 3278 | o o | S5¢3u |
568.0 zz.'&‘ 23806 3278 A 333 | Lo00
568.5 ; 229! 2413 2279 /.7 826 ! ésee |
56%.0 ! 234 2435 3278 | /6 | ,449 . 770 ,
| 570.0 ? 244 249 3278 |26 3cc2 877. |
* Q1 RouNDED 7o NEAREST /o cfS., '
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Wi pAM NAME _SRoWN_ CRiESK Dam

~ I.D. NUMBER P -&57%
4 L. ROBERT KIMBALL & ASSOCIATES
T CONSULTING ENGINEERS & ARCMITECTS SHEET NO. OF
= EBENSBURG PENNSYLVANIA BY OTM paTe___5 -28 -80
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APPENDIX F

GEOLOGY




General Geology

Brown Creek Debris Dam lies within the Appalachian Mountain
Section of the Valley and Ridge Physiographic Province. This
area is characterized by overturned and assymetric folds, local
shearing and large, low—angle thrust faults. There is some minor
faulting indicated a few miles to the west of the dam.

The bedrock underlying Brown Creek Debris Dam consists of
the Pennsylvanian aged Post-Pottsville Formations., These rocks
are primarily light colored and interbedded sandstone and
conglomerate, coal, and dark shale. The usually thin beds are
moderately well developed. The blocky, moderate spaced and abun-
dant joints are open and steeply dipping. The formations are
fairly resistant to weathering and provide a good foundation for
heavy structures when excavated to sound material if no
underground coal mining has occurred.
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